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INTRODUCTION
Increasing the ability to provide financial services is one of the important goals targeted by many MFIs.
In Vietnam, the State Bank of Vietnam has started to establish formal MFIsand MFIs now exist in 28 provinces and cities with 113 branches and transaction offices. Formal MFIs in Vietnam have made an important contribution to expanding the scale of the financial service provision, especially in providing financial services to the poor and those earning low incomes and contributing to ensuring social security. Formal MFIs expand the scale of the service provision and need to ensure a balance of social, income and operational sustainability goals. However, the productivity and profitability of many formal MFIs in Vietnam has fluctuated over the years, affecting the ability to expand financial service provision. There has been some research on formal MFIs' operations in Vietnam Asian Economic and Financial Review
LITERATURE REVIEW
Microfinance institution refers to a type of credit institution with banking operations to meet the needs of lowincome individuals, households and small enterprises.
In Vietnam, MFIs may be established as limited liability companies with the operations of:
(i) Taking deposits in Vietnamese dong as compulsory savings under their regulations, and deposits of organizations and individuals including voluntary deposits of microfinance clients except those for payment purposes.
(ii) Borrowing loans from domestic and overseas individuals, credit institutions, MFIs, and other organizations.
(iii) Extending credit in Vietnamese dong only by lending As the credit extension of MFIs may only be guaranteed with compulsory deposits or guarantee of a group of savings depositors or loan borrowers.
(iv) Other operations of MFIs such as entrusted lending and receiving entrustment of lending, providing financial consultancy services in the microfinance sector, providing collection and payment and money transfer services for microfinance clients and, acting as insurance service agents (National Assembly, 2010) .
The formal MFIs play an important role in the economy and social development, contributing to the strengthening and expanding of the formal financial systems. In particular, the formal MFIs offer financial services to the poor who have no access to the traditional financial sector. At the same time, formal MFIs attract capital from savings mobilization to serve the needs of investment, production, and exchange of goods, thereby contributing to poverty reduction and income improvement for customers. To play this important role, formal MFIs must increase their productivity and profitability.
Productivity
Productivity is an essential performance indicator that shows how well an organization is streamlining its operations by reflecting the amount of output per each unit of input. According to Rashid and Twaha (2013) in microfinance the numbers of borrowers per staff number is used as a measure of productivity. In microfinance, this is measured in terms of the work load of loan officers (Basharat et al., 2014) . At the same time, traditionally, the microfinance community has used the ratio of clients per credit officer to measure productivity (MicroRate, 2014) . It is a staff productivity ratio. This ratio is computed by expressing the total number of borrowers in terms of the total number of staff members in a given MFI. It provides a clue of the number of staff required to produce a given level of output measured by borrowers. A higher ratio is more desirable as it implies that fewer staff members are actually needed to produce a given number of borrowers. This ratio captures the productivity of the loan officers and the higher the ratio the more productive the institution. It is the appropriate measure of productivity given the fact that MFIs often have a large number of borrowers accessing very many small loans. The productivity associated with all MFIs operations is influenced by many factors, including the following:
Firstly, number of branches: The way to close the absurd gap between demand and supply in microfinance is for MFIs to mobilize savings, to raise lending, and to service clients through extensive branch networks. The scale of the microfinance services can be increased by leveraging the branch networks to provide microcredit to a large number of customers (World Bank, 2004) . However, the study of Rashid and Twaha (2013) investigated the determinants of productivity of MFIs and found that the number of branches negatively affected the productivity of MFIs. According to Rajaonera and Rakotomanana (2017) productivity factors differ by branch of activity due to price structure, cost structure, nature of products, and concurrence level.
H1.1: There is a positive or negative relationship between the number of branches and the productivity of formal MFIs.
Secondly, debt-to-equity ratio: The social goal of MFIs is mainly financed by other institutions. According to Abdulai and Tewari (2017) the debt-to-equity ratio is a good indicator in assessing the extent of utilization of commercial funds by MFIs and is used as the capital structure variable. The availability and use of debts by MFIs helps to expand their capital base and outreach. Thus, the debt-to-equity ratio also propels MFIs towards achieving many borrowers.
H1.2:
There is a positive relationship between the debt-to-equity ratio and the productivity of formal MFIs.
Thirdly, deposit-to-loan ratio: This ratio shows the ability of the mobilization deposits to meet the lending needs of MFIs. Many customers can be served more by lending from the mobilization deposits. The deposits mobilization has become a strong driving force for improving the operations of MFIs (Fiebig et al., 1999) . On the other hand, the study of Pal and Mitra (2017) showed that a change in the deposit-to-loan ratio would impact the asset quality of an microfinance institution only to a limited extent. Thefore, the deposit-to-loan ratio has a positive impact on the productivity of MFIs.
H1.3: There is a positive relationship between the deposit-to-loan ratio and the productivity of formal MFIs.
Fourth, deposit: The deposit account serves as a proxy that captures the level of savings amongst microfinance clients and increases in the number of savings accounts would help MFIs expand outreach, especially outreach breadth and microfinance clients (Churchill and Marr, 2017) . Thefore, the deposit has a positive impact on the productivity of MFIs.
H1.4: There is a positive relationship between the deposit and the productivity of formal MFIs.
Fifthly, profitability: The study of Kipesha and Zhang (2013) concluded that there were trade-offs between financial performance and outreach to the poor and found negative impacts of a focus on profitability on the outreach to the poor. This implies that focusing on profitability results in declining outreach to the poor hence the existence of tradeoffs. The tradeoffs between outreach and profitability were also observed under borrowers per staff. The study of Adhikary and Papachristou (2014) examined the relationship between the financial performance and the outreach of MFIs and this study found that profitability was positively associated with the breadth of outreach. Therefore, the return on assets has a positive impact on the productivity of MFIs. In other words, profitability has a positive impact on the productivity of MFIs. On the other hand, the study of Abrar and Javaid (2016) showed that if a MFI was not profitable, the quality of the loan-portfolio depreciates, which further signals a lack of efficiency and low productivity at MFIs. H1.5: There is a positive or negative relationship between the profitability and the productivity of formal MFIs.
Profitability
The definition of profitability usually depends on the objective of the analysis. The profitability theory focuses on how well a MFI uses its assets to generate returns. The return on assets indicates how well a MFI is managing its assets to optimize its profitability. The ratio includes not only the return on the portfolio, but also all other revenue generated from investments and other operating activities and this ratio can be used to forecast earnings in future periods. The return on assets measures profitability regardless of the institution's underlying funding structure; it does not discriminate against MFIs that are funded primarily through equity. Therefore, the return on assets is a good measurement for profitability of MFIs (Bruett et al., 2005) . The profitability is associated with all MFIs operations and is influenced by many factors, including:
Firstly, productivity: The result of Berguiga et al. (2017) found that staff productivity was one of the determinants of return on assets and that the effect of staff productivity on return on assets was very significant for MFIs. According to Wassie et al. (2019) the number of loan officers, loan officer productivity, and personnel productivity have a positive and significant impact on the financial performance of MFIs. In other words, productivity has a positive impact on the profitability of MFIs.
H2.1: There is a positive relationship between formal MFIs' productivity and profitability.
Secondly, the debt-to-equity ratio: The debt-to-equity ratio is a measure of capital adequacy as this ratio measures the overall leverage of MFIs. The debt-to-equity ratio is of particular interest because it indicates the MFI's level of operational safety . If the debt-to-equity ratio increases rapidly, it will affect the level of safety in a MFI's operations and the rapid increase in debt financing will put pressure on profitability (MicroRate, 2014) . On the other hand, the debt-to-equity ratio is a good indicator in assessing the extent of commercial funds use by MFIs and is used as the capital structure variable. The availability and use of debts by MFIs helps to expand their capital base, outreach and debts also propel MFIs towards achieving efficiency (Abdulai and Tewari, 2017) . Therefore, the debt-to-equity ratio impacts the profitability of MFIs.
H2.2: There is a positive or negative relationship between the debt-to-equity ratio and the profitability of formal MFIs.
Thirdly, equity: According to Forghani et al. (2013) financing relates to three kinds of decisions: decisions about capital structure, decisions about capital budgeting and decisions about capital management and the results obtained from their study showed a relationship between capital management and performance. Capital management is one of the most important decisions in financial management. The ability of a institution to act in the long term depends on how financial managers can optimally manage the institution's capital and the study of Pai and Banda (2014) found out that the working capital management was the most important decision because it affected the profitability and liquidity of institutions. Therefore, there is a positive relationship between the equity and profitability of financial institutions. On the other hand, the study of Abrar and Javaid (2016) found that a combination of equity and debt was optimal for an ensured profitability of the microfinancing firms and the results noted that highly leveraged MFIs enjoyed a higher profitability relative to the less leveraged MFIs.
H2.3: There is a positive or negative relationship between the equity and profitability of formal MFIs.
Fourth, financial self-sustainability: According to Abrar and Javaid (2016) when it comes to MFIs, sustainability is perhaps the key derivate of profitability itself. Therefore, financial self-sustainability helps to increase the profitability of MFIs.
H2.4: There is a positive relationship between financial self-sustainability and the profitability of formal MFIs.
Fifthly, loan-to-deposit ratio: This ratio is used to assess the liquidity of MFIs, and there is a correlation between the loan-to-deposit ratio and net income (Monyi, 2017) . However, liquid assets usually have lower rates of return and higher liquidity (lower loan-to-deposit ratio) would signal lower profitability and vice versa (Adusei, 2015) . Therefore, a higher loan-to-deposit ratio would signal higher profitability for MFIs.
H2.5:
There is a positive relationship between the loan-to-deposit ratio and the profitability of formal MFIs.
METHODOLOGY
The study used both primary and secondary data. This study used Stata 15.0 software with the variables described briefly and the definitions of the variables and their expected signs are presented in Table 1 . The model and estimation method details in term of equations and theory were as follows:
The equations of factors affecting productivity:
The equations of factors affecting profitability:
The study used the descriptive statistical method to evaluate the fluctuations of variables in the research model, performed the correlation analysis to assess the degree of multicollinearity and performed the regression according to the fixed effects model (FEM), random effects model (REM) and compared them with the pooled ordinary least square model (OLS) to determine the influencing factors for each model. Through the results of the regression steps, this study found the factors affecting productivity, profitability and the relationships between formal MFIs' productivity and profitability.
RESEARCH RESULTS

Descriptive Statistics
Descriptive statistics of both dependent and independent variables are presented in Table 2 . The results found that the BRA, BSR, DLR, FSS, LDR, ROA variables had smaller standard deviations than the average. The DER, DEP, EQU variables have fluctuations, due to the large difference in the debt-to-asset equity ratio, deposit and equity between the formal MFIs of Vietnam from 2010 to 2018. 
Correlation Analysis
The analysis results of the correlation between variables in the model indicated a very low degree of correlation among the variables so the presence of any multicollinearity was neglected Table 3 . 
Regression Results
Regression was carried out using FEM and REM and compared with OLS between the BSR dependent variable and BRA, DER, DEP, DLR, ROA independent variables.
According to the results of REM and FEM, both P-values were less than the significance level of 5% (P-value = 0.000), so the regression models were statistically significant at the significance level of 5 %. In REM, the variables DEP and ROA had positive impacts on the variable BSR at the significance level of 1% and 1%, the variables BRA and DLR had negative impacts on the variable BSR at the significance level of 10% and 1%, and the variable DER had a positive impacts on the variable BSR, but was not statistically significant. In FEM, the variables DEP and ROA had positive impacts on the variable BSR at the significance level of 1% and 5%, the variable BRA had a negative impact on the variable BSR at the significance level of 10%, the variable DLR had a negative impact on the variable BSR, and the variable DER had a positive impact on the variable BSR, but both these last two variables were not statistically significant as can be seen in In the test for variance change of the model, the P-value = 1.0000 and was greater than 0.05, therefore, this model did not have the variance change phenomenon. When checking the autocorrelation of the model, P-value = 0.1684 was greater than 0.05 so this model did not have serial correlation. Regression was carried out using FEM, REM) and compared with OLS between the ROA dependent variable and the BSR, DER, EQU, FSS, LDR independent variables. According to the results of REM and FEM, both Pvalues were less than the significance level of 5% (P-value = 0.000), so the regression models were statistically significant at the significance level of 5 %. In REM, the variable BSR had a positive impacts on the variable ROA at the significance level of 1%, the variables DER, and EQU had negative impacts on the variable ROA at the significance level of 1% and 10%, the variable FSS had a positive impact on the variable ROA, the variable LDR had a negative impacts on the variable ROA, but both these last two variables were not statistically significant. In FEM, the variable FSS had a positive impact on the variable ROA at the significance level of 10%, the variables BSR and EQU had positive impacts on the variable ROA, the variables DER and LDR had negative impacts on the variable ROA, but these last four variables were not statistically significant as can be seen in Table 5 . The study performed the Hausman test to select the appropriate model and the Hausman test result had a P-value of 0.2545, which wasgreater than the significance level of 5 %, so the REM was more suitable than FEM. In comparison with the OLS Pooled model, REM was more suitable than the OLS Pooled model. Therefore, the study used the REM regression results in order to analyze and test the next steps. The multicollinearity test of the model was Mean VIF = 3.33, VIF of variables from 1.18 to 5.45. This result showed no serious multicollinearity in this model.
In the test for variance change of the model, P-value = 1.0000 was greater than 0.05, therefore, this model did not have the variance change phenomenon. When checking the autocorrelation of the model, the P-value = 0.7911 was greater than 0.05 so this model did not have serial correlation. 
DISCUSSIONS
Discussions of Factors Affecting Productivity
The results of REM in Table 4 show that the variable BRA had a negative impact on BSR with coefficient -2.078 with the significance level of 10%, indicating that BRA has an impact on productity. This result agreed with the analysis results of Rashid and Twaha (2013) and disagreed with the analysis results of WB (2004) . Some formal MFIs reorganized operations and reduced branch numbers, but still maintained and increased the number of borrowers over the years.
The variable DEP had a positive impact on BSR with coefficient 0.238 with the significance level of 1%,
indicating that DEP has a very strong impact on productity. This result agreed with the expected sign and hypothesesandagreed with the analysis results of Churchill and Marr (2017) . Many formal MFIs increase their mobilization operation, leading to increases in the deposit, attracting more clients to deposit and many borrowers.
Thereby, the deposit has contributed to increasing the number of borrowers per staff from 2010 to 2018.
The variable DLR had a negative impact on BSR with coefficient -2.496 with the significance level of 1%,
indicating that DLR has a very strong impact on productity. This result contrasted with the expected sign and hypotheses and disagreed with the analysis results of Fiebig et al. (1999) . Many formal MFIs increased their loan size to larger than their deposit mobilization scale, attracting more borrowers, resulting in an increase in the number of borrowers per employee and an increase in their productivity.
The variable ROA had a positive impact on BSR with coefficient 34.32 with the significance level of 1%, indicating that the ROA has a very strong impact on productity. This result agreed with the expected sign and hypothesesand with the analysis results of Adhikary and Papachristou (2014) and disagreed with the analysis results of Kipesha and Zhang (2013) . In addition to operational sustainability goals, profitability contributes to increasing MFIs' productivity. Formal MFIs' profitability has a positive impact on productivity and this study result showed that there was no negative relationship between the profitability and productivity of formal MFIs.
Discussions of Factors Affecting Profitability
The results of REM in Table 5 showed that the variable BSR had a posttive impact on ROA with the coefficient 0.00993 with the significance level of 1%, indicating that BSR has a very strong impact on profitability. This result agreed with the expected sign and hypotheses andwith the analysis results of Berguiga et al. (2017) ; Wassie et al. (2019) . Increasing the number of borrowers leads to increasing the productivity of formal MFIs.
The variable DER had a negative impact on ROA with coefficient -0.150 with the significance level of 1%,
indicating that DER has a very strong impact on profitability. This result agreed with the analysis results of MicroRate (2014) and disagreed with the analysis results of Abdulai and Tewari (2017) . Many formal MFIs use funding sources for lending and and the rapid increase in debt financing will put pressure on profitability over the years.
The variable EQU had a negative impact on ROA with coefficient -0.00384 with the significance level of 10%,
indicating that EQU has an impact on profitability. This result agreed with the analysis results of Abrar and Javaid (2016) and disagreed with the analysis results of Pai and Banda (2014) . Most MFIs have low equity and formal
MFIs are institutions that provide loans mainly from mobilized capital, so in the past few years, formal MFIs have always increased capital mobilization to meet the needs of expanding their operations. Therefore, there was a negative relationship between the equity and profitability of formal MFIs.
CONCLUSIONS AND RECOMMENDATIONS
This paper studied the causal relationships between formal MFIs' productivity and profitability in Vietnam.
Multiple regression analysis was used in this study to find out the potential factors that affect formal MFIs' productivity and profitability. Based on prior research, two prominent models were identified and these research results were accurate according to the characteristics of formal MFIs and the development history of formal MFIs in Vietnam from 2010 to 2018.
The results of the study showed that the two factors that had positive relationships with productivity were profitability and the deposit. The two factors that had negative relationships with productivity were the number of branches and the deposit-to-loan ratio. The debt-to-equity ratio had an insignificant relationship with productivity of formal MFIs. The factors that had the highest impact on productivity were the profitability, deposit and depositto-loan ratio.
This study also showed that the one factor that had a positive relationship with profitabilitywas productivity.
The two factors that had negative relationships with profitability were the debt-to-equity ratio and equity.
Financial self-sustainability and the loan-to-deposit ratio had insignificant relationships with profitability. On the other hand, the factors that had the highest impact on profitability were productivity and the debt-to-equity ratio.
The study found relationships between formal MFIs' productivity and profitability. The study found positive bidirectional interactions and causal relationships between productivity and profitability.
Nowadays, MFIs are becoming a significant investment prospect in many regions of the country. This study will help researchers and managers develop their expertise on key factors of productivity and profitability and the relationship between the two. Based on the research results, the article recommends the following to increase productivity and profitability:
Firstly, this study found positive bidirectional causal interactions between productivity and profitability, so that the immediate policy recommendation is for MFIs to focus more on productivity and profitability.
Secondly, formal MFIs are credit institutions that are allowed to mobilize the deposits to lend to borrowers.
Therefore, to ensure productivity and profitability, formal MFIs should focus on deposit mobilization, creating the capital source to meet the needs of many borrowers.
Thirdly, formal MFIs should focus more on restructuring branch operations that contribute to productivity and supplement their equity, and gradually reduce the debt-to-equity ratio, thereby contributing to increased profitability.
Fourthly, formal MFIs need to balance sufficient resources to ensure their operational objectivesand create
